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Self-locking shaft 

5 1, Technical field 

The present invention relates to a self-locking shaft for a pivotably or rotatably 
support of actuation elements in a motor vehicle, particularly of a parking brake or 
of pedals. 

10 2. Prior art 

The prior art shows different solutions for the support of pedals or parking brake 
levers or other moveable elements of a motor vehicle. Usually the moveable ele- 
ment is supported in a mounting, which is fixed with the vehicle, by means of a 
shaft. This shaft is transversely directed to the direction of motion of the moveable 
15 element through the stationary support and the moveable element and the shaft is 
secured against axial withdrawal. 

A very easy possibility for the securing of the shaft lies therein to provide a collar 
at one end of the shaft, which acts as a stop. At the other side of the shaft threads 
20 can be provided, onto which a nut is screwed. Very common is also the possibility 
to provide a radial groove at this end, in which after the insertion of the shaft a 
circlip ring (a so-called Seeger circlip ring) is inserted. 

A further possibility to secure such a shaft lies therein, to provide a tube-like 
25 metal shaft, which comprises at one side a collar and which is mechanically flared 
at the other side. 

The above mentioned possibilities for the securing of a shaft comprise different 
drawbacks. First, if necessary additional elements as for example a circlip or a nut 
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are required, to secure the shaft. These additional elements must be mounted after 
the insertion of the shaft, which requires an additional production step. Further, 
the shaft with a collar and a circlip or a nut must be accessible from both sides 
during the assembly of the shaft. A press with an arbor or the like is needed for 
5 flaring of a tube shaped shaft and for the assembly of a circlip a circlip pliers is 
needed if applicable. 

From the DE 195 31 733 Al a vehicle control pedal is known wherein a pedal 
lever is mounted within a U-shaped mounting by means of a slide hub which is 
10 interlocked with a bearing sleeve. The bearing sleeve is a separate part, which has 
to be arranged between the walls of the mounting. 

Another possibility for mounting a lever, particularly a pedal lever, is shown in 
the DE 41 12 133 Al. Therein a lever is mounted within a support by means of a 
15 shaft with eccentric end portions, which cooperate with Q -shaped recesses in the 
support. In this embodiment the shaft is radially inserted into the support and not 
axially. 

Therefore, from the prior art it is the technical problem underlying the present 
20 invention to provide a shaft, which does not require additional securing or bearing 
elements and which is however effectively secured against disassembly. The shaft 
should be mountable without tools and require accessibility just from one side of 
the support. Further it is desirable, that the shaft is cost efficiently producible. 

25 3. Summary of the invention 

The present invention solves this problem according to the invention by a self- 
locking shaft according patent claim 1, by a support according to patent claim 8 
and by a method for the assembly of a shaft in a support according to patent claim 
13. 

30 
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Particularly, this problem is solved by a self-locking shaft, which comprises a 
shaft portion and a head portion for the mounting of the shaft at a support, 
wherein the head portion comprises resilient clips, which latch with the support 
during a rotational mounting motion of the shaft with respect to the support. 

5 Thereby, the shaft can be mounted within the support by a simple axial insertion 
into the support and by a latching during a rotational mounting motion of the shaft 
with respect to the support. Additional securing means are not required. Further, 
only a one sided accessibility must be given. The shaft is inserted from one side 
into the support and is also latched from this side. All mounting functions are in- 

10 tegrated in the head portion, so the cylindrical shaft portion can be provided as 
needed for the support function of the shaft. This support function is not nega- 
tively influenced by the mounting requirements of the shaft. 

In a preferred embodiment the clips are provided as resilient straps which radially 
15 extend from a cup-shaped portion to the outside. Thereby, the clips form a radial 
and also an axial latching face, which securely latches with a correspondingly 
formed recess in the support. 

Further preferred, the clips are connected to the cup-shaped portion at one side of 
20 the clips only and the connection line is axially oriented with respect to the shaft. 
Preferably, the clips comprise a rectangular shape and an axially curved radial top 
surface. In this configuration the resilient biasing of the clips to the outside pro- 
vide a particular save latching of the clips with the recess in the support. Due to 
the comparable large axial latching face and the axially oriented connection line 
25 of the clips such a latching is superior to the latching of ordinary hook-like pro- 
jections or the like. 

Preferably, the shaft comprises a pin, which is connected to the head portion in 
axial direction and which secures the shaft after the assembly from undesired ro- 
30 tation. The pin further acts for a simplified assembly, since in combination with 
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an elongated hole within the support it defines the assembly position and also the 
latching position of the shaft. 

Further this shaft preferably comprises a handle area at the head portion for man- 
5 ual assembly of the shaft in the support without tools. After the insertion into the 
support the shaft can easily be rotated at this handle area to latch the shaft. 

hi a further preferred embodiment the shaft and all its components are integrally 
injection molded from a plastic material. So, it comprises only of a single plastic 
10 piece and it is easily and cost efficiently producible and comprises a low weight. 

According to the invention, the above problems are also solved by a support for 
receiving a self-locking shaft, comprising an essentially cylindrical socket, which 
is integrated within the support, and at least one latching window, for receiving a 
15 clip during the latching of the shaft with the support by a rotation, wherein the 
latching window is radially introduced into the cylindrical wall of the socket. 
Since the support comprises an essentially cylindrical socket and a latching win- 
dow radially introduced into the cylindrical wall of the socket a shaft can safely be 
latched by an insertion operation followed by a rotation. 

20 

Preferably the support further comprises a pin guidance, which is provided as a 
curved elongated hole. Within this pin guidance the pin is guided and it also de- 
termines the assembly position as well as the latching position of the shaft. 

25 In a further preferred embodiment the socket within the support comprises at least 
one axially curved recess, for receiving a clip during the insertion of the shaft into 
the support. 

According to the invention a pedal system preferably for automotive engineering 
30 is claimed, having a self-locking shaft and/or a mounting for a self-locking shaft 
according to one of the above described embodiments. 
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According to the invention further a parking brake lever system, preferably for 
automotive engineering is claimed with a self-locking shaft and/or a mounting for 
a self-locking shaft according to one of the above described embodiments. 

5 

Further, a method for the assembly of a shaft within a support respectively a 
housing is claimed, which comprises the following steps in the following order: 

1. Inserting of the shaft in axial direction into a corresponding socket within a 
10 support; and 

2. rotating of the shaft around its rotational axis, until clips, which extend radi- 
ally from the shaft snap into a latching window within the socket. 

15 Preferably the rotation of the shaft is done at an angle of less or equal of 180°. 
Particularly preferred the rotation of the shaft is done at an angle of less or equal 
90°. 

4. Short description of the drawing 

20 In the following a preferred embodiment of the present invention is described with 
respect to the drawings. Therein shows: 

Fig. 1: A preferred embodiment of a shaft according to the invention in a 

three-dimensional view; 

25 

Fig. 2: The head portion of the shaft from Fig. 1 in a further three- 

dimensional view; 



Fig. 3: A part of a support respectively a housing for receiving a shaft ac- 

30 cording to Fig. 1 in a three-dimensional view; 
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Fig. 4a: A partial sectional view of a support with an inserted shaft accord- 
ing to Fig. 1 in an unlatched condition; and 

Fig. 4b: The view from Fig. 4a, wherein the shaft is in a latched condition. 

5 

5. Detailed description of the preferred embodiment 

A preferred embodiment of a self-locking shaft is shown in Fig. 1. The shaft 1 
comprises an essentially cylindrical shaft portion 10, which performs the actual 
support function of the shaft. The shaft portion 10 can also be conical or comprise 
10 different sections of different diameters or the like, depending on the element to 
be supported. A head portion 20 is integrally connected with this shaft portion 10. 

The head portion 20 acts on the one hand as stop and on the other hand for the 
securing of the shaft against undesired demounting. The head portion 20 com- 

15 prises of a cup-shaped portion 22 which is coaxially aligned with the shaft portion 
10 and from which two clips 30 radially extend. Further, the head portion 20 
comprises of a collar 21 which acts as a stop during insertion of the shaft 1 into a 
support respectively a housing 50. A pin 40 is preferably integrally provided at 
this collar 21, which prevents from a rotation of the shaft 1 after the assembly of 

20 the shaft 1. The pin 40 extends in axial direction of the shaft 1 in assembly direc- 
tion from the collar 21 . 

The shaft portion 10 can be provided hollow for reducing the weight. Preferably 
the shaft 1 is integrally injection molded from a plastic material. At the end por- 

25 tion 12 of the shaft portion 10, which is opposed to the head portion 20, additional 
clips or fitting elements (not shown) may be provided. Such additional clips or 
fitting elements at the end portion 12 engage with a second wall (not shown) of 
the housing during assembly. Thereby the distance between the first wall of the 
housing (50) and the second wall (not shown) is fixed and the mechanical behav- 

30 ior and stability of the system is increased. Possible additional clips may have a 
shape which correspond to the shape of clips 30. 



WO 2004/088149 



-7- 



PCT/EP2004/003597 



In Fig. 2 the head portion 20 of shaft 1 is shown in another viewing angle. Herein 
it can be seen, that the head portion 20 comprises at its front side a handle area 23 
which is provided as a grip mould and which facilitates that the shaft 1 can manu- 
5 ally be rotated during the assembly. 

The embodiment of the handle area 23 as it is shown in Fig. 2 is only exemplary 
and may comprise an arbitrary form corresponding to its function. It is also possi- 
ble and thinkable to provide tool sockets instead of the handle area 23 to facilitate 
10 an assembly of the shaft 1 with a tool or automatic facilities. 

Fig. 2 further shows that two clips 30 are formed within the cup-shaped portion 
22. In this embodiment the clips 30 are provided as resilient straps which radially 
extend from the cup-shaped portion 22 to the outside to fulfill the latching func- 

15 tion like it is in more detail disclosed in the following. To this end, the clips 30 
comprise an axial latching face 31 as well as a tangential latching face 32. It is to 
be noted, that the clips 30 are connected to the cup-shaped portion 22 at a connec- 
tion line, which is axially oriented with respect to the shaft 1. So, the clips 30 ra- 
dially extend to the outside in a tangentially fashion with respect to the cylindrical 

20 surface of the cup-shaped portion 22. 

Fig. 3 shows a first wall of support respectively a housing 50, The support 50 is 
for example a part of a pedestal bearing of a pedal arrangement (not shown) or of 
a parking brake lever (not shown). The surface 51 is directed to the outside of the 

25 support 50, wherein the surface 52 (shown in figs. 4a and 4b) is directed to the 
interior of the support. A second wall (not shown) of the support 50 can be pro- 
vided, which supports the end 12 of the shaft 1. Preferably, the support 50 is in- 
jection molded from a plastic material. It comprises a socket 60 into which the 
shaft 1 can be inserted. Further, a pin guidance 70 in form of a curved elongated 

30 hole is provided within the support 50. The pin guidance 70 is adjacently arranged 
to the socket 60 and its curvature has the same center of rotation than the socket 
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60. The pin guidance 70 comprises two ends, an assembly end 71 and an a locking 
end 72, the function of which will be explained in the -following. The socket 60 is 
essentially cylindrically formed and comprises a diameter which is dimensioned 
so that the cup-shaped portion 22 of the shaft 1 can easily be inserted. The socket 
5 60 comprises two radial recesses, as well as two latching windows 64. The radial 
recesses 63 increase the diameter of the cylindrical socket 60 by the amount 
which the clips 30 radially extend from the cup-shaped portion 22 to the outside. 
The recesses 63 are preferably axially curved, comprise a sickle shaped section 
and merge with the diameter of the socket 60. 

10 

Further, two latching windows 64 are inserted into the cylinder wall of socket 60, 
which are dimensioned so that the clips 30 can snap into the respective latching 
window 64. 

15 The assembly of shaft 1 within the support 50 is shown in Figs. 4a and 4b. First, 
the shaft 1 is inserted into the support 50, as this is indicated by the arrow I. Dur- 
ing the insertion the shaft 1 is oriented so that the pin 40 enters the pin guidance 
70 at the assembly end 71. In this orientation the clips 30 are oriented with the 
recesses 63 of the socket 60. In this orientation the shaft 1 can be inserted into the 

20 support 50 in direction I without jamming or obstructing, until the collar 21 abuts 
the support 50. The shaft 1 is now inserted into the support 50 to its full extent. 

Then the shaft 1 is preferably manually rotated, as this is indicated by the arrow L. 
In this embodiment the shaft must be rotated by about 90°. The shaft 1 is rotated 

25 so far, until the pin 40 abuts the locking end 72 of the pin guidance 70. In this 
orientation of the shaft 1 with respect to the support 50 the clips 30 radially snap 
to the outside into the corresponding latching windows 64 of the socket 60. The 
axial locking face 3 1 of the respective clip 30 latches with the axial stop face 61 
of the locking window 64 and the tangential latching face 32 of the clip 30 latches 

30 with the tangential stop face 62 of the latching window 64, like this is indicated in 
Fig. 4b. 
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So, the shaft 1 is fixedly latched within the support 50. It can neither be rotated 
nor extracted in axial direction from the support 50. A disassembly is only possi- 
ble, if the clips 30 are radially pushed to the inside and the latching with the sup- 
5 port 50 is thereby released. 

The shaft 1 and the support 50 are preferably made of injection molded plastic 
material. Preferably polyamide (PA6.6) or polypropylene (PP) is used. Also fiber 
reinforced materials, preferably glass fiber reinforced polypropylene can be used. 
10 For increased frictional properties the plastic material for shaft 1 or support 50 
may comprise frictional additives like PTFE. Doing so, no additional lubricants 
like grease or oil are needed. 



List of reference signs: 



15 


1 


shaft 




10 


shaft portion 




12 


end portion of shaft portion 




20 


head portion 




21 


collar 


20 


22 


cup-shaped portion 




23 


handle area 




30 


clip 




31 


axial latching face 




32 


tangential latching face 


25 


40 


pin 




50 


support respectively housing 




51 


outer surface of the support 




52 


interior surface of the support 




60 


socket 


30 


61 


axial stop face 




62 


tangential stop face 
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63 recess 

64 latching window 

70 pin guidance 

7 1 mounting end of the pin guidance 
5 72 locking end of the pin guidance 



